Sustained release of etanidazole from spray dried microspheres prepared by non-halogenated solvents.
Etanidazole, a kind of radiosensitizer, was encapsulated in the spray-dried microspheres using biodegradable polymer PLGA 65:35 as the carrier for controlled release applications. Two non-halogenated solvents, e.g., ethyl acetate (EA) and ethanol, were tested to modify the properties of microspheres prepared by the commonly used solvent dichloromethane (DCM) alone. Their effects on the release behavior, morphology, particle size, and encapsulation efficiency of etanidazole-loaded microspheres were determined, and results were compared with DCM. The particle formation process via spray drying technique was also analyzed in order to understand the results obtained. It was found that larger percentage of EA (in the solvent mixture consisting of DCM and EA) in the fabrication of PLGA 65:35 microspheres decreases the initial burst, release rate and prolongs the release duration of etanidazole. In contrast to the spherical and porous microspheres prepared by DCM, the microspheres prepared by the solvent EA are all nonporous with a doughnut like surface structure due to its comparatively rapid phase transition (phase inversion) but slow solvent evaporation rate (longer time required to solidify). Increasing the polymer concentration (e.g., 4%, w/v) can bring about much more spherical microspheres by spray drying. Although ethanol, as a co-solvent, can dissolve a higher amount of etanidazole and lead to a higher drug encapsulation efficiency, the addition of ethanol in the DCM solvent can significantly increase the initial burst and the release rate of the microspheres due to the inhomogeneous drug distribution and structure of microspheres caused by phase separation. This study shows that ethyl acetate is an excellent low-toxic solvent that can be used in the spray drying technique for decreasing the initial burst, prolonging the release duration of a highly water-soluble drug like etanidazole. The use of EA provides a promising way to develop a sustained release system for etanidazole and other highly water-soluble drugs.